Abstract -A method to solve stochastic partial differential equations in random domains consists in using a one to one random mapping function which transforms a deterministic domain into this random domain. The question is now how to determine this random mapping. This paper addresses two methods, one based on the solution of a Laplace equation and one based on a geometric transformation method. An electrokinetic example is presented to compare both methods.
I. INTRODUCTION
With the increasing of the accuracy of the numerical models, the uncertainties on the input data (material behavior laws or the geometric dimensions) are not negligible anymore. To take into account uncertainties on the constitutive equations in numerical models, some methods have been proposed in the literature [1] . For problems with uncertainties on the geometry, by using a random mapping, the initial problem can be transposed into a new problem where uncertainties hold on the constitutive equations [2][3]. As mentioned above, methods are available to solve this new problem. The issue is then to determine the random mapping. Only for simple geometries, analytical transformations are available. For complex geometries, a method based on the solution of Laplace equation has been presented in [3] . In this communication, we propose to determine the random mapping using a geometric transformation of the mesh. The comparison between these two methods on an electrokinetic example is presented.
II. RANDOM MAPPING DETERMINATION
We are interested in a random domain D(θ) where an inner or outer boundary Г(θ) is random. We seek for a random mapping that transforms a deterministic reference domain E into D(θ) for each realization θ. In fact, the domain E is often taken as "the mean domain" of D(θ). We denote this random mapping K(θ) : x i = f i (X 1 ,X 2 ,X 3 , θ) with i =1,2,3 with X i the coordinates of a point M in E and x i in D(θ). We denote the boundary Г 0 in E such that the transformation Г 0 by K(θ) is equal to Г(θ).
A. Method A The random mapping K(θ) is determined by solving the Laplace equation using a collocation method [3]:
with Dirichlet boundary condition : K(Г 0 ) = Г(θ). The functions f i are discretized using Tchebychev polynomials.
B. Method B
We suppose that the domain D(θ) is a star domain with the point O' and E a star domain with the point O. We assume that the domain E is meshed. We will define the random mapping from the transformation of each node of E in D(θ). Each node Q of the mesh of domain E is transformed in Q' of domain D(θ) by the following mapping:
where P and P' are the point located on the boundary of E and D(θ) and aligned with Q and Q'. Since the transformation of each node is known, the transformation of each element of E in D(θ) also. The random mapping K(θ) is defined by its restriction on each element that is then assumed to be linear.
III. ELECTROKINETIC EXAMPLE
We treated an electrokinetic example involving a cylinder with a random radius R(θ) with conductivity  1 holds in box with a conductivity  2 . A voltage is prescribed between two opposite sides of the box. We are interested in the mean value of the power calculated using a projection method based on a quadrature method [1] . The result obtained by the methods A and B are compared with a remeshing method (for each geometry corresponding to a quadrature point, a mesh is calculated). We can notice that the method B is similar to the remeshing method. The method A is less accurate with the coarse mesh (mesh1) but becomes more accurate with the mesh refinement. 
